In this paper, we consider the problem of what topological semigroups can serve as input semigroups of what (topological) automata. A semigroup is said to be admissible if it serves as an input semigroup of a non-trivial "strongly connected" automaton that has a distinguishable state (see Definition 2). For the discrete or the compact case, the class of all the admissible semigroups is fully characterized: a discrete or compact topological semigroup (I, m) is admissible if and only if there exists a closed congruence relation R such that the quotient semigroup (I/R, rn~) is non-trivial, right simple, and left unital. This work stems from Weeg's [10], who considered a similar problem in the discrete case.
1. Preliminary Concepts. This paper stems from Weeg's work [10] on finite-state discrete automata, and from Bednarek and It is easy to see that the relation ~ is a closed congruence on the topological semigroup (I, m). This particular relation ~ will be appearing frequently in the sequel; therefore, the symbol ~ will be reserved for this relation. 
continuous function (the transition function) M : S x l~ S satisfying M (s, m(a, b ) ) = M(M(s, a), b). The automaton is said to be commutative if M(M(s, a), b) = M(M(s, b), a). A state s is said to be initiable if and only if for any state t in S there exists an input b in I such that t = M(s, b). For J c I and T c S in the automaton (S, M , / , m), we denote M(T, J) = {M(s, a)l (s, a) E T x J } , M(T, a) = M(T,
{a}
THEOREM A. If(l, m) is a compact or discrete admissible semigroup ; that is, if there exist a Hausdorff space S and a continuous function M: S x I--~S such that (S, M, I, m) forms a non-trivial fully state effective automaton that has a ~-distinguishable state, then (I/H, m~) is a non-trivial left unital and right simple semigroup. Furthermore, S is homeomorphic with I]~.
Proof Let (S, M, L m) be as given in the theorem, So be any fixed ,~-distinguishable state. Define the function g: S-+I/,~ by g(s) = [a] if and only if M(so, a) = s. This is a well-defined function, because ~ is a congruence and So is an initiable and ~-distinguishable state. Indeed, g is a homeomorphism and there is a unique By chasing the rectangles above, we find that
m~(g(so), [a]) = g(M~(so, [a])) = g(M(so, a)) = [a] for all [a] s I/,~.
A semigroup is called a Clifford semigroup if it is a disjoint union of its (maximal) subgroups. Clifford [3] has proved that if a semigroup (X, .) has a left unit e, and for each element a e X there exists an element b e X such that a. b = e, then (X, .) is a disjoint union of groups.
COROLLARY 1. If (S, M, L m) satisfies the hypothesis of Theorem A, then (I/,~, m~) is a Clifford semigroup.
Proof. It The following theorem offers slightly more than the converse of Theorem A.
THEOREM B. If (L m) is a discrete or compact semigroup admitting a closed congruence R such that the topological semigroup (l/R, mR) is non-trivial, left unital, and right simple, then (I, m) is admissible; in effect, it admits a non-trivial fully state effective automaton (S, M, I, m) with a ,~-distinguishable state such that ,~ = R.
Proof. Let [e]R denote a left unit of the semigroup (l/R, rag). Let S be the quotient space I/R. Then there exists a function M: S x 1---~S such that the following triangle commutes.
M

SxI ~ S
I/R x I/R
Since mR is continuous, so is M. We have also Proof. This corollary follows from Theorems A and B.
M(s, m(a, b)) = mR(s, mR(p(a ), p(b))) = mR(mR(s, p(a)), p(b)) = n(M(s,
If our interest is in acceptable semigroups, rather than admissible ones, then Theorem B may be restated as follows.
THEOREM C. If(l, m) is a discrete or compact semigroup admitting a closed congruence R such that the topological semigroup (I/R, mR) is non-trivial and right simple, then the semigroup (L m) is acceptable.
Proof. A proof may be obtained by using some parts of the proof given previously for Theorem B. [7] . In [9] , the author showed that G(A) forms a semitopological group [8] , and that G(A) becomes a topological group when the state space S is compact (in addition to Hausdorff).
THEOREM D. [cf. [10], Theorems 2 and 3]. lf A = (S, M, L m) is a perfect automaton, then (I/H, m~) is a group isomorphic with G(.4).
Proof. By Proposition 1, each state in A is H-distinguishable, and hence Theorem A may be applied to conclude that the semigroup (I/,~, m~) is right simple. It may be proved that A is commutative if and only if (l/H, m~) is commutative. Thus, by the commutativity of (I/,--,, m~), the semigroup (I/,.~, m~) is also left simple. As remarked earlier, such a semigroup is necessarily a group--an abelian group. The fact that the groups (I/<-.~, m~) and G(A) are isomorphic is, for instance, a corollary to Theorem (3.7) of [9] .
Weeg stated in [10] , p. 264: "It is not at present known if I always contains a subset* isomorphic to G(A), although it is conjectured that such is the case."
We now present an example showing that the above conjecture is false. In the following example, all topologies are assumed to be discrete.
*Such a subset is necessarily a subgroup. is greater than 1, the group G(A) is non-trivial; but the semigroup (Z ÷, +) contains one and only one subgroup, {0}.
